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DETAILED ACTION 

Response to Arguments 

1 . In response to applicant's amendment received on 3/12/2007, requested 
changes to the claim have been entered. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1 , 7 and 13 have been considered 
but are moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 (JSC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. . Claims 1, 7, 13, and 20-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by US Patent 5,526,446 to Adelson et al. 

With respect to claim 1, Adelson et al. teaches, 
receiving a reference digital image (Fig. 1A, ref no. 10); 
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receiving a degraded version of the reference digital image (Fig. 1A, ref no. 12); 

deconvolving the reference digital image with the degraded version of the 
reference digital image to form an enhancement function (Fig. 1 A, ref no. 26 and 28); 

- storing a plurality of the enhancement functions to a storage device (Fig. 1A, ref 
no. 26 and 28, LUT (Look Up table) means it has a plurality of the functions); 

indexing (coefficient) each of the plurality of enhancement functions according to 
the degree of degradation (coefficient) of the degraded version of the reference digital 
image utilized to form the enhancement function (Fig. 1A; col. 6, lines 39-67) 

receiving the new digital image (Fig. 1D, ref. no. 30); 

determining the degree of degradation of the new digital image (Fig. 1D, ref. no. 

34); 

selecting a stored enhancement function having an index (coefficient) 
corresponding to a degree of degradation (coefficient) that of the new digital image (Fig. 
1 D, ref. no. 36); 

applying the stored enhancement function to the new digital image to form an 
enhanced digital image (Fig. 1D, ref. no. 36 and 38); and 

making available the enhanced digital image (Fig.lD, Enhanced Image). 



With respect to claim 7, please refer to rejection With respect to claim 1 
With respect to claim 13, please refer to rejection With respect to claim 1 



Application/Control Number: 10/689,409 Page 4 

Art Unit: 2624 

With respect to claim 20, Adelson et al. teaches that the degree of degradation 
(coefficient) is a measure of visual range (visual appearance) (col. 6, lines 39-67). 

With respect to claim 21 , please refer to rejection With respect to claim 20. 
With respect to claim 22, please refer to rejection With respect to claim 20. 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall 
not be negatived by the manner in which the invention was made. 

6. Claims 1,2, 5-8, 11, 13, 14, 17 and 19 are rejected under 35 USC 103(a) as 
being unpatentable over George (US Patent 6,459,818) in view of Adelson et al. (US 
Patent 5,526,446). 

With respect to claim 1 , George teaches, a method of enhancing the quality of a 
new digital image comprising: 

receiving a reference digital image (Fig. 8, Stored Reference Image; Fig. 3A; col. 
4 lines 36-40); 

receiving a degraded version of the reference digital image (Fig. 8, Degraded 
Reference Image; Fig. 5A) 
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deconvolving the reference digital image with the degraded version of the 
reference digital image to form an enhancement function (Fig. 8, Ref Label 56; col. 5 
line 18 -col. 6 line 9); 

receiving the new digital image (Fig. 8, Degraded Unknown Image); 

making available the enhanced digital image (Fig.lA, Ref Label 22);. 

George does not teach expressly that storing a plurality of the enhancement 
functions to a storage device; 

indexing each of the plurality of enhancement functions according to the degree 
of degradation of the degraded version of the reference digital image utilized to form the 
enhancement function; 

determining the degree of degradation of the new digital image; 

selecting a stored enhancement function having an index corresponding to a 
degree of degradation that of the new digital image; 

applying the stored enhancement function to the new digital image to form an 
enhanced digital image; 

Adelson el al. teaches storing a plurality of the enhancement functions to a 
storage device (Fig. 1 A, ref no. 26 and 28, LUT (Look Up table) means it has a plurality 
of the functions); 

indexing (coefficient) each of the plurality of enhancement functions according to 
the degree of degradation (coefficient) of the degraded version of the reference digital 
image utilized to form the enhancement function (Fig. 1A; col. 6, lines 39-67) 
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determining the degree of degradation of the new digital image (Fig. 1D, ref. no. 

34); 

selecting a stored enhancement function having an index (coefficient) 
corresponding to a degree of degradation (coefficient) that of the new digital image (Fig. 
1D, ref. no. 36); 

applying the stored enhancement function to the new digital image to form an 
enhanced digital image (Fig. 1D, ref. no. 36 and 38); and 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to store indexed enhancement function based on degree of degradation 
and enhance the input images in the method and apparatus of George. 

The suggestion/motivation for doing so would have been using predefined 
enhancement functions so that process of enhancement can be quicker. 

Therefore, it would have been obvious to combine Adelson et al. with George to 
obtain the invention as specified in claim 1 . 

With respect to claim 2, George teaches, deconvolving the reference digital 
image with the degraded version of the reference digital image comprises: 

computing a two-dimensional transform of the reference digital image (Fig. 8, Ref 
Label 54); 

computing a two-dimensional transform of the degraded version of the reference 
digital image (Fig. 8, Ref Label 50); 

dividing the two-dimensional transform of the reference digital image by the two- 
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dimensional transform of the degraded version of the reference digital image to form 
a two-dimensional quotient (Fig. 8, Ref Label 56), and 

computing a two-dimensional inverse transform of the two-dimensional quotient 
(Fig. 8, Ref Label 58). 

With respect to claim 5, George teaches, receiving the new digital image 
comprises transferring the new digital image from a digital camera (col. 4 lines 36-40). 

With respect to claim 6, George teaches, applying an enhancement function 
comprises: 

representing the enhancement function as a digital filter (col. 5 line 46 - col. 6 

line 9); 

applying the new digital image to the input of the digital filter; and 
computing the output of the digital filter (Fig. 8 ref label 56). 

With respect to claim 7 please refer to 1 03 rejection for claim 1 . 

With respect to claim 8, George teaches, the deconvolution unit comprises: 
two-dimensional transform computing unit capable of computing a two- 
dimensional transform (Fig. 8, Ref Label 50, 52 and 54); and 

two-dimensional complex arithmetic unit capable of dividing a first two- 
dimensional transform by a second two-dimensional transform (Fig. 8, Ref Label 56);. 
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With respect to claim 1 1 , George teaches, the image receiving unit comprises an 
interface to a digital camera (col. 4 lines 36-40). 

With respect to claim 1 3 please refer to .1 03 rejection for claim 1 . 

With respect to claim 14, George teaches, the memory (Fig. 1A, ref. Label 24) 
further has stored therein a two-dimensional transform instruction sequence that, when 
executed by the processor, minimally causes the processor to perform a two- 
dimensional transform and wherein the processor comprises an arithmetic unit capable 
of dividing a first two-dimensional transform by a second two-dimensional transform 
(Fig. 8). 

With respect to claim 17, George teaches, the image receiver comprises a digital 
camera interface capable of receiving a digital image transferred from a digital camera 
(Fig. 1A, ref. Label 12; col. 4 lines 36-40). 

With respect to claim 19, George teaches, the image processing instruction 
sequences further comprise: 

two-dimensional transform instruction sequence that, when executed by the 
processor, minimally causes the processor to perform a two-dimensional transform and 
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wherein the processor comprises an arithmetic unit capable of computing the product of 
a first two-dimensional transform and a second two-dimensional transform (Fig. 8). 

7. . Claims 3, 9 and 15 are rejected under 35 USC 103(a) as being unpatentable 
over George (US Patent 6,459,818) in view of Adelson et al. (US Patent 5,526,446) and 
in further view of Tsujita (US Patent 5,879,284). 

George and Adelson et al. teach all the limitations of claims 1 , 7 and 13 as 
applied above from which claims 3, 9, and 15 respectively depend. 

George and Adelson et al. do not disclose expressly that computing a least- 
squares deconvolution of images. 

Tsujita teaches a least square filter (wiener filter reverse convolution filter) (col. 3, 
lines 29-34). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use a least-squares deconvolution filter in the method and apparatus of 
George and Adelson et al. 

The suggestion/motivation for doing so would have been to minimizes the mean 
square error between original image and restored image. (Tsujita , col. 3, lines 29-34) 

Therefore, it would have been obvious to combine Tsujita with George and 
Adelson et al. to obtain the invention as specified in claims 3, 9 and 15. 
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8. Claims 4, 10 and 16 are rejected under 35 USC 103(a) as being unpatentable 
over George (US Patent 6,459,818) in view of Adelson et al. (US Patent 5,526,446) and 
in further view of Acharya (US Patent 6,108,453) 

George and Adelson et al. teach all the limitations of claims 1 , 7 and 1 3 as 
applied above from which claims 4, 10, and 16 respectively depend. 

George and Adelson et al. do not disclose expressly that combining the first and 
second degraded versions of the reference digital image to form an average degraded 
version of the reference digital image. 

Acharya teaches average on the input image (col. 2, lines 13-28). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to average the input images in the method and apparatus of George and 
Adelson et al. 

The suggestion/motivation for doing so would have been to generate a smother 
(less jogged) version of the input image (Acharya, col. 2, lines 13-28). 
Therefore, it would have been obvious to combine Acharya with George and Adelson et 
al. to obtain the invention as specified in claims 4, 10 and 16. 

9. Claims 12 and 18 are rejected under 35 USC 103(a) as being unpatentable over 
George (US Patent 6,459,818) in view of Adelson et al. (US Patent 5,526,446) and in 
further view of Ishihara et al. (US Patent 5,390,264). 
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George and Adelson et al. teach all the limitations of claims 2 and 18 except, 
unit-sample response coefficient table. George teaches digital filter unit-sample 
response coefficient that represents the enhancement function, but not in table. 

Ishihara et al. teaches enhancement coefficient table memory sing a function 
(col. 4 lines 10-23). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to use unit-sample response coefficient table when enhancing the images 
in the method and apparatus of George and Adelson et al. 

The suggestion/motivation for doing so would have been that digital filter unit- 
sample response coefficient that represents the enhancement function is prepared and 
stored in table so that enhancement procedure can be quicker (Ishihara et al., col. 4 
lines 39-51). 

Therefore, it would have been obvious to combine Ishihara et al. with George 
and Adelson et al. to obtain the invention as specified in claims 12 and 18. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Randolph Chu whose telephone number is 571-270- 
1 145. The examiner can normally be reached on Monday to Thursday from 7:30 am - 5 
pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Mancuso can be reached on 571-272-76957695. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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